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Nuevas técnicas quirurgicas para abordar
patologia maligna de columna

- PROCEDIMIENTOS: MISS

» VERTEBROPLASTIA — CIFOPLASTIA -STENT(VBS)
TORNILLOS TRANSPEDICULARES PERCUTANOS
LAMINECTOMIA ENDOSCOPICA
DESCOMPRESION TUBULAR

ABORDAJE POSTERIOR (MINI TORACOTOMIA) CON
CORPECTOMIA EXTRAPLEURAL

s ABORDAJES ANTERIORES MINIMAMENTES INVASIVOS
« RECURSOS:
MONITOREO ELECTROFISIOLOGICO INTRAOPEATORIO
NEURONAVEGACION
TC O RMI EN SALA QUIRURGICA
RADIOSCOPIA
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TORNILLOS TRANSPEDICULARES
PERCUTANOS
+

MINITORACOTOMIA
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Patologia Maligha de Columna
Tumores Raquis

Objetivos:

- Explicar la importancia de la estadificacion en
los tumores 6seos

- Definir los conceptos de los tratamientos en
lesiones Oseas primarias y secundaria




Patologia Maligha de Columna
Tumores Raquis

« Tumores primarios
= Mutaciones en protooncogenes
= Genes de supresion tumoral
= La observacion y control estan rarament
> La mayoria de los tumores benignos

cirugia

» Tumores secundarios: MTS
= 2/3 de los pacientes con c3
s Columna el asiento m
= Son mas frecuentes

= Gran parte de ]
radloterapla

dos
nos se tratan con

sarrollan metastasis esqueléticas
nte

erpo vertebral

res metastasicos pueden manejarse con

uirurgico esta reservado para Facientes con dolor
mpromiso neurologico o inestabilidad

ectomia descompresiva debe erradicarse como
iento



Patologia Maligna de Columna
Tumores Raquis

- Los objetivos terapéuticos dependen de la
naturaleza de la lesion
s Tumores primarios:
* Curacion!
- Sacrificio funcional...
= Tumores secundarios:

- Calidad de Vida

- Cirugia funcional: control del dolor, autonomia,
marcha, control local



Patologia Maligna de Columna
Tumores Raquis

» Concepto oncoldgico de los tumores espinales

= Compartimento y barreras: Enneking et al
"sistema de estadificacion quirargica" y "el
concepto de compartimento y barreras
anatomicas" Clin Orthop 1980;153:106—20

- Clasificacion quirargica de los tumores

= basado tanto en el patrén de la progresion del
tumor vertebral local y el tipo de cirugia utilizada
para su extirpacion




Patologia Maligna de Columna
Tumores Raquis

- Clasificacion quirtrgica de los tumores

 Escala de Tomita: Tomita, Kawahara, Kobayashi
y Yoshida (2001) factores pronosticos:

= velocidad de crecimiento del tumor primitivo, que
traduce agresividad del tumor;

= nimero de metastasis esqueléticas
= nimero de metastasis viscerales
= A mayor puntuacion peor pronostico

Score 1 Score 2 Score 4
Tumor primario Crecimiento lento Crecimiento moderade  Crecimiento rapido
Metastasis visceral Tratable Mo tratable

Metastasis osea Solitario Multiple



Patologia Maligna de Columna

Tumores Raquis

Escala de Tokuhashi:

« Clasificacion basada en seis parametros (Tokuhashi,
Matsuzaki, Oda, Oshima y Ryu, 2005)

- El sistema incluye, en una escala total de 0 a 15 puntos, los
siguientes items a evaluar:

= tipo de tumor primario
= presencia o no de paralisis (Frankel)
= escalas de Karnofsky

= nimero de metastasis 6seas extraespinales, metastasis
vertebrales y metastasis viscerales



Compartmental

Patologia Maligha de Columna
Tumores Raquis

Intra-

Extra-
Compartmental

Multiple

Type 1

eeeeeeee

Type 3

body - lamin:
extension

vertebral body* ll; E;»\\%

%QB%

Type 4 : ‘
Type 5
paravertebral %

"

Type 6

adjacent
vertebral
extension

Type 7

Tomita et col. (2001) Surgical strategy for spinal metastasis. Spine 298-306




Patologia Maligha de Columna
Tumores Raquis

« Concepto oncologico de los tumores espinales
» Clasificacion quirargica de los tumores

- Estrategia quirargica para los tumores espinales
= Tumores_espinales primarios
» Tumores espinales secundarios



Estadificacion de los Tumores
Primarios




Tumores Primarios

- Estadificacion tumoral
= permite proponer un tratamiento racional
- Comportamiento biologico
= Enneking, Spanier y Goodman (1980) estadificacion
tumoral basada en agresividad del tumor, invasion
local y presencia o no de metastasis
* G: Grado de agresividad tumoral (Go,G1y G2)
- T: Extension local del tumor (To,T1y T2)
« M: Metastasis (Mo y M1)
» Tratamiento quirargico
= evaluar la factibilidad técnica




Tumores Primarios

- Tratamiento quirargico

= KEvaluar la factibilidad técnica : sistema de
estadificacion quirargica Weinstein, Boriani y Biagnini
(WBB) v modificado por Chan et al. (2009)

8 //A,»-“-“"H :
A
A. Tejido blando extradseo . [\ B \
E = r
B. Intradsea superficial ‘ WS\ LS s
C. Intragsea profunda /} @ i\
B/ 1
D. Extradsea exiradural " [,-”“.‘] - = -. —
E. Extrasea intradural Vg N
- 4 !

La vértebra estd dwidida en doce porciones y en anco niveles del espaao
epidural hasta la regidn extravertebral da tejidos blandos. La extension
longitudinal se describe de acuerdo al nimero de mveles involucrados.

Clasificacidn quirdrgica WBEB (Chan et al, 2009)

Corte dentro de la masa tumoral.

Diseccién a lo largo de la pseudocapsula.

Diseccién fuera de la pseudocapsula,
removiendo el tumor con una cantidad
considerable de tejido sano y continuo.




Tumores Primarios

» Tratamiento quirdrgico
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Estadificacion de Metastasis
Vertebrales




A Revised Scoring System for Preoperative Evaluation
of Metastatic Spine Tumor Prognosis

Yasuaki Tokuhashi, MD,* Hiromi Matsuzaki, MD,t Hiroshi Oda, MD,* Masashi Oshima, MD*
and Junnosuke Ryu, MD*

Score de Tokuhashi

- Tiene en cuenta 6 factores que afectan la duracion de la
subrevida:

1. Condicion general del paciente (Karnofsky’s performance
status)

Numero de mts 0seas eXtra-eSPINAlES e srme Tomors - oo 7 o Prosnosis o
p
Numero de mts en el cuerpo vertebral e —

General condition (performance status)
Poar (PS 10%—40%)

Numero de mts en organos vitales Modsrate (25 S To%

Mo. of extraspinal bone metastases foci

Lugar primario del cancer 5

L]

Grado de deficit neurologico (Franke]) "3 nnerremeos

2
1

Metastases to the major internal organs
Unremovable

ARl S

Removable

«  Score total de 15 puntos S e corcr

Lung, osteosarcoma, stomach, bladder, esophagus, pancreas

> 0_8 < 6 meses Iél%e:ll}r;sgalt:juiner, unidentified
> -11 >/= 6 meses Asctur

9 b 'Irhvroid_ breast, prostate, carcinoid tumor
> 12-15 >/: 1 ano acsgmplete (Frankel A, B)

=0 MEwk=0 M=o M= R=O K=o

Incomplete (Frankel C, D)
Mone (Frankel E)

Criteria of predicted prognosis: Total Score (TS 0-8 = =6 mo; TS9-11 = =8
mo; TS 12-156 = =1 yr.




A Revised Scoring System for Preoperative Evaluation
of Metastatic Spine Tumor Prognosis

Yasuaki Tokuhashi, MD,* Hiromi Matsuzaki, MD,t Hiroshi Oda, MD,* Masashi Oshima, MD*
and Junnosuke Ryu, MD*

Score de Tokuhashi

Total Score C
P 4 onservative treatment ‘ .
" Excisional Surgery ¥ Palliative Surgery " Conservative

0 = 8 Treatment
nh Boy=are+37x’ M Y=7.2422x " y=.1.06+1.0x

Predicted progn

(months ) (months ) (months )

=

. 48 R=0.61 R=0.53 R=0.62
- / ‘Palhatwe surgery " P<0.01 " P<0.001 " P<0.0001
77 0
9 - 11 E $ , ' s ' ' 8
: : *Single lesion s
Predicted \ : =
s ke *No metastases to the major v ¥ .
6months = . =
internal organs =)
& u u "

12 - 15 |= Excisional surgery|

Predicted prognosis
1 year=

12 12 0

Total Score Total Score Total Score

Score total vs sobrevida luego del tratamiento



CLIMNICAL ORTHOPAEDICS AND RELATED RESEARCH
Mumber 4155, pp. S165-5175

“ © 2003 Lippincott Williams & Wilkins, Inc.

Metastatic Disease of the Spine: Evaluation
and Treatment

Martthew P Walker, MID*; Michael J. Yascemski, MID, PhD¥*;
Choll W. Kim, MD, PhD*%*%: Robert Talac, MD, PhD*; and
Bradford L. Currier, MD¥*

Neuro deficit 2° to
Hﬁ in compression?
Spina| instability?)|

Spinallinstability?

No

Ho:

Intractable pain?

r responsive
to radiation?

Yes

No Yes | Yes - optional

Rx

Radiation Rx
and/or chemo Rx

Pain relief
ry?

v Yes

Y Yes
No

Yes — optional
Rx

Radiation Rx
+ steroids,
t chemotherapy

Neuro recovery
satisfactory?

Impendin instability]
No

Enlarging tumor despite
max, non-op Rx?

Stronger
indications

Stronger
indications

Yes ing instability
or enlargipg tumor?

CP1D484048-2T

Surgery
t postop radiation




pp 298306

A Novel Classification System for Spinal Instability in [ Wilkiss, Inc

MNeoplastic Disease

An Evidence-Based Approach and Expert Consensus From the Spine
Oncology Study Group

Mhosrline I Fohoee BATLD BRAHSs FRMCST ®* TNMharietion B TPandas - GEO =

Spine Oncology Study Group (SOSG) consenso de expertos- escala de
inestabilidad SINS (Spine Instability Neoplastic Score )

Inestabilidad vertebral oncologica: pérdida de la integridad espinal
como resultado de un proceso neoplasico

Se asocia a los siguientes sintomas:

= dolor con el movimiento y cambio de posicion, aliviando en reposo (dolor
mecanico)

= deformidad sintomatica o progresiva
= compromiso neuroldgico bajo cargas fisioldgicas

En la tabla SINS, se describen los seis factores

= A mayor puntaje, mayor gravedad. El puntaje minimo es 0, el maximo es
18



Elementos SINS Score Elementos SINS Score

Localizacion Alineacion radiografica de la columna
En la union (ocapital-C2, C7-T2, 3 Subluxacion/traslacion presente. 4
T11-L1, L5-S1).
_ Deformidad de novo 5
Columna movil (C3-Cg, L2-L4). 2 (cifosis/escoliosis).
Semirrigida (T3-T10). ] Alineacion normal. 0
0-6 Lesidn estable. al
Aliv 3
7-12 Lesion potencalmente inestable. 2
1
13-18  Lesion definitivamente inestable. 0
Lesién osea Compromiso de los elementos
posterolaterales (facetas, pediculos, etc.)
Litica. 2 :
Bilateral. 3
Mixta (litica/blastica). ] Unitateral 1

Blastica. 0 Ninguna de las anteriores. 0




SHTE- Vil yme 3, Bambee 300, po GO0 000)
G201, Lpperaes Willams & Walkins

A Novel Classification System for Spinal Instability in
Neoplastic Disease

An Evidence-Based Approach and Expert Consensus From the Spine
Oncology Study Group

Debemos destacar que la estabilidad es s6lo uno de los
muchos componentes utilizados para determinar el
manejo del paciente con una lesion espinal neoplasica
y es quizas el componente mas dificil de juzgar,
especialmente para el cirujano “nonspine”

Conclusion. The Spine Instability Neoplastic Score is a
comprehensive classification system with content validity
that can guide clinicians in identifying when patients with
neoplastic disease of the spine may benefit from surgical
consultation. it can also aid surgeons in assessing the key
components of spinal instability due to neoplasia and may
become a prognostic tool for surgical decision-making
when put in context with other key elements such as neu-
rologic symptoms, extent of disease, prognosis, patient

health factors, oncologic subtype, and radiosensitivity of the
tumor.




The NEW ENGLAND JOURNAL of MEDICINE

REVIEW ARTICLE

From the Department of Neurosurgery,

Baylor College of Medicine, Houston Dan L. Longo, M.D., Editor

(A.ER).

This article was updated on April 6, 2017, 1 "
e Acute Spinal Cord Compression
N Engl ] Mad 2017,376:1358-65. Alexander E. Ropper, M.D., and Allan H. Ropper, M.D.

DOI: 10.1056/NE|Mral516539
Copyright © 2017 Massachusetts Medical Society.

Spinal instability from tumor infiltration is
detected with imaging or is inferred on the basis
of pain with moverrertorsprrateforanity. Radio-
therapy is not an effective treatment for spinal
instability. As a guide to determining whether
surgery is appropriate to correct instability, a
classification has been developed (the Spinal
Instability Neoplastic Score [SINS]) that is based



Eur Spine J (2010) 19:215-222
DOI 10.1007/s00586-009-1252-x

REVIEW ARTICLE

Review of metastatic spine tumour classification and indications
for surgery: the consensus statement of the Global Spine Tumour

Study Group

The spine 1s the commonest site for bone metastases. and
the incidence of spinal metastases is increasing [ 1] and this
1s not surprising, with increasingly older populations,
longer life expectancy, and improvements in medical
treatment [2]. As many as 70% of cancer patients have
spinal metastases, and up 1o 1{}% of cancer patients
develop — e

“The role of surgery for metastatic spinal tumours is
tumours
prostate; again under the spot light: surgery can improve mechanical
colorectz stability, cord compression, and pain, but what role does
ﬁmspyh: surgery play in extending life expectancy [4, 7-10]? Older
patients™ techmques of decompression without stabilisation have
imPfﬂ‘;‘;-" resulted in a worse outcomemrrd=tirrohas misled many in
now gl % - : . . .
the past to believe that radiotherapy is the preferred option

effective



Eur Spine J (2010) 19:215-222

Palliative : Tumour curetiages
e T Total vertebrectomy
piecemeal piecameal an bloc
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Clasificacion de las éstrategias quirargicas del GSTSG



_J N S SPINE CLINICAL ARTICLE

J Neurosurg Spine 22 409-415, 2015

Stereotactic radiosurgery for spinal metastases with or
without separation surgery

[ &) [y S W] ‘u].l.lt!‘]."ul.‘l].uu J._.luw;'

I = — = —) T'hose with high-grade
ESCC and/or mechaﬂlcal !ﬂﬂtﬂb]]ltjf undergo debullung
and immstrumentation, or “separation surgery. to create a
tumor-free margin around the theeal sac and to stabilize
the spine.®'® High-dose SRS may be used as the primary
therapy 1f a safe margin exists between the spinal cord and
tumor on initial imaging,

Lanrer 1, 1orguesc 15, Lhnapman 1, 115 £, D1 W, ZANang /.
et al: Local disease control for spinal metastases following
“separation sureery  and adjuvant hypofractionated or high-
dose single-fraction stereotactic radiosurgerv: outcome anal-
vsis 1 180 patients. I Neurosurg Sopine 18:207-214. 2013




_J N S SPINE CLINICAL ARTICLE

410

J Neurosurg Spine 22:409-415, 2015

Stereotactic radiosurgery for spinal metastases with or
without separation surgery

Berkeley G. Bate, MD,' Nickalus R. Khan, MD,' Brent Y. Kimball, MD,' Kyle Gabrick, BSc,?
and Jason Weaver, MD'?

FIG. 1. Grading of ESCC. Left: Grade 0 is disease confined to bone, Grade 1a disease involves the epidural space but does not
compress the dura, Grade 1b disease compresses the dura but does not abut the spinal cord, and Grade 1c disease abuts but
does not compress or adjust the course of the spinal cord. Center: Grade 2 disease compresses the spinal cord, but CSF is still
visible. Right; Grade 3 disease compresses the spinal cord, obliterating all visible CSF at that level. (Reproduced with permission

from Moulding et al: J Neurosurg Spine 13.87-93, 2010). Figure is available in color online only.

J Neurosurg Spine Volume 22 « April 2015



Esc 1=10 mm

P

Edad 65 afos
Karnosky 30
Frankel D
Pulmon

Metastasis en organos no
resecables

Dos mts por cuerpo vertebral
Primario pulmon celulas
pequenas

No mts O6seas extraespinales
Total 4 meses
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- Edad 56

« Primario desconocido
« Mts'T3

- Mas de 3 por cuerpo

« Frankel E

- Karnofsky 80

- No lesiones en organos

mayores
Sar Desc. FLIEWX T1 SEAC I HE”I.E'H e ’ NO 1eSIOneS OSEAs
I.'na.ﬂun 2 . o ;;:'ET.:E eCtraeSplnaleS

« Score 9




~ID: 10768588

[Tam: 2048 x 2048
\W:4096 L:2048
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Paciente de 51 ainos con fractura patologica de Cs.
« Tokuhashi de 11.
* Corpectomia de C5, descompresion medular y estabilizacion
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Paciente de 70 ainos con lesion en T9 sin diagnoéstico de tumor primario
* Frankel B.

 Tokuhashi: 8
« SINS: 9
- WBB: 4209




« INDICE DE SOBREVIDA - TOKUHASHI
« INDICE DE ESTABILIDAD - SINS

« ESTADIFICACION QX - WBB



SPINE Volme 32, Number 1, pp [931-1%9
L1007, Lippmontt Williams & Wilking, Inc

Radiosurgery for Spinal Metastases
Clinical Experience in 500 Cases From a Single Institution

Peter C. Gersziten, MD, MPH, Steven A Burton, MD, Cikat Ozhiasoglu, PhD,
and William C. Welch, MD, FACS

Objective. To evaluate the clinical outcomes of
single fraction radiosurgery as part of the
management of metastatic spine tumors.

WL



Esta cirugia se considera como una de las operaciones mas

sofisticadas y exigentes; Requiere un alto nivel de capacidad
técnica y el adecuado conocimiento y consideracion de las

Anatomia, Fisiologia y Biomecanica tanto de la Columna
vertebral y médula espinal

GRACIAS



